Abstract
genitalia during copulation. Another evolutionarily novel structure, the spermathecal Similar to other hemipteroid insects studied thus far, AAT motif microsatellites were 31 conspicuously dominant. We further screened 99 sequences, for which 50 pairs of PCR 32 primers were successfully designed. Sixteen of these primers successfully amplified 33 products of the expected size in the 11 Neotrogla sp. individuals collected from two caves.
34
The number of alleles per loci varied from two to nine, with no significant deviation from 35 Hardy-Weinberg equilibrium in either population. Although the caves sampled were only 36 approximately 1 km apart, significant genetic differentiation was detected between the 37 two populations. In total, 13, 12, 13, and 11 loci were cross-amplified in N. aurora, N. spermatheca. This organ enables females to store two freshly deposited spermatophores 63 simultaneously (Yoshizawa et al. 2014) , whereas the females of other psocids (e.g.,
64
Lepinotus patruelis Pearman) can store only one undigested spermatophore at a time
65
(Wearing-Wilde 1995).
66
As Neotrogla inhabit nutritionally poor cave environments, the evolutionarily 67 novel female structures, the gynosome and spermathecal plate, likely represent adaptations to obtain as many nuptial gifts from males as possible in an efficient manner.
69
To investigate the mating system of Neotrogla underlying the evolution of their sex- To date, both nymphs and adult Neotrogla have been found exclusively in caves. 
MATERIALS AND METHODS

96
Genomic DNA extraction and sequencing 97 Total genomic DNA was extracted from the head and thorax of 11 ethanol-preserved We adopted Schuelke's (2000) procedure of nested PCR with the M13 universal primer.
138
For this purpose, the 5′ ends of forward primers were attached to M13-tails (5′- 
Genotypic analysis
157
We calculated the observed and expected heterozygosity (HO and HE) and tested 158 deviations from Hardy-Weinberg equilibrium (HWE) for each cave population (GM and 159 LI) and for the combined data set using GENEPOP 4.6.9 (Rousset 2008 for all possible combinations of the examined loci. For the GM cave population, non-167 exclusion probability (NEP), the probability that two unrelated males cannot be 168 discriminated as sperm donors, was calculated for each locus using CERVUS version trinucleotide repeats, the AAT motif was notably dominant over the other motifs (Fig. 1B) .
193
Among the insects studied thus far, these characteristics are shared by the aphid, (Fig. 1B) . The GC-motif is especially rare among 202 dinucleotide motifs in Neotorgla sp. (Fig. 1A) as well as in A. pisum (Pannebakker et al. 203 2010).
204
We further screened 99 reads containing 13 or more repeats and 70-bp or longer Table S1 ).
208
As we required markers potentially amplifiable with only a small amount of low 209 quality DNA (e.g., genotyping sperm in female storage organs), we selected 16 primer 210 pairs among 50 primer pairs tested that successfully amplified products of expected sizes 211 in all 11 Neotrogla sp. individuals for further characterization. All 16 loci were 212 polymorphic, with two to nine alleles (Table 1 ). The observed heterozygosity was 213 significantly lower than those expected from the HWE at two loci (Neosp18 and 214 Neosp23) when the data from the two cave populations were merged, but not when they 215 were analyzed separately (Table 1) (Table 1) . Additional Supporting Information may be found online in the supporting information 370 tab for this article.
371 Table S1 The primer pairs designed and tested in Neotrogla sp. 
